In a population-based study of diarrhea in rural, northern Egypt, 60 Shigella flexneri strains were identified, of which 10 could not be definitively serotyped. Serological analysis with commercial reagents suggested that they were serotype 1, but the strains failed to react with subserotype 1a-or 1b-specific antibodies. All 10 strains reacted with MASF 1c, a monoclonal antibody specific for a provisional S. flexneri subserotype, 1c, first identified in Bangladesh and not previously detected outside of that region. Our results show that S. flexneri subserotype 1c is not unique to Bangladesh and that the inability to detect it may reflect both the limited use of suitable screening methods and the rarity of this subserotype.
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Shigella spp. are a major bacterial cause of diarrhea, and their sole reservoir appears to be humans (reviewed in reference 5). Serological analysis of Shigella has long been used to characterize isolates for epidemiological and bacteriological purposes (1, 8, 9) . Within this genus there are four recognized serogroups (species): A (S. dysenteriae), B (S. flexneri), C (S. boydii), and D (S. sonnei) (1, 6) . S. flexneri is further subdivided into eight serotypes-1, 2, 3, 4, 5, 6, X, and Y-with eleven subserotypes-1a, 1b, 1c, 2a, 2b, 3a, 3b, 4a, 4b, 5a, and 5b (4, 7) . This typing scheme exploits the polysaccharide O antigen found on the cellular surface (12) (13) (14) .
In a community-based study conducted from 1991 to 1994 that investigated the bacterial causes of diarrhea in rural, northern Egypt, 60 S. flexneri strains were identified (11). Rectal or fecal swabs collected from individuals with diarrhea were inoculated into Cary-Blair transport medium and stored at 4°C for no more than 4 days prior to laboratory analysis. Specimens were cultured on Shigella-Salmonella, Hektoen-Enteric, xylose lysine desoxycholate (XLD), and MacConkey agars (Difco Laboratories, Detroit, Mich.). S. flexneri was preliminarily identified by Gram stain, colony morphology, lactose fermentation, and motility, as well as by results of general biochemical tests (6) . All primary isolates appeared as translucent white colonies on MacConkey agar that were nonmotile and nonlactose fermenting. They showed alkaline-acid (K/A) reactions on either triple sugar-iron agar or Kliger's iron agar and variable indole degradation, and were negative for both lysine and ornithine decarboxylation. Confirmatory identifications were performed with API-20E test kits used according to the instructions of the manufacturer (Bio-Merieux Vitek Inc., Hazelwood, Mo.). Serogroups and serotypes were determined by visual inspection of slide agglutination assays, with commercial antisera used as described by the manufacturer (Difco Laboratories) (10) . Briefly, strains were subcultured on tryptic soy agar (Difco) and tested for agglutination on glass slides. Slides were divided into two sections with a wax pencil. A drop (ϳ20 l) of 0.85% NaCl solution was placed in one section for use as a negative control, and a drop of the appropriate antiserum was placed in the other section. By using a sterile inoculation loop, a portion of the culture was emulsified with the NaCl solution. This process was repeated with the section of the slide containing the antiserum. The slide was then gently rocked, and relative agglutination was scored after 60 s according to the following scale: ϩϩϩϩ, 100% agglutination of the cells; ϩϩϩ, Ն75% agglutination; ϩϩ, Ն50% agglutination; ϩ, Ͻ50% agglutination; Ϫ, no agglutination detected. A strain was considered positive if its relative agglutination was ϩϩϩ or greater.
Of the 60 S. flexneri strains identified, 10 could not be definitively serotyped with commercial reagents. These serologically atypical strains displayed conflicting agglutination patterns, reacting strongly with serotype 1-specific antisera but also weakly with serotype 4-specific antisera. These equivocal results may reflect the limitations of available commercial antibody reagents to reliably detect the full diversity of serologic variants of S. flexneri (8, 10) .
In light of these contradictory results a panel of 10 mouse and rat monoclonal antibodies specific for the different type- 
a ϩ, positive reaction; ϩ/Ϫ, variable reaction (antigen may or may not be detected); Ϫ, negative reaction (no antigen detected).
and group-specific O-antigenic determinants of S. flexneri lipopolysaccharide was used in the slide agglutination assay for the further serological analysis of these 10 strains (Table 1) (2-4). Each strain reacted strongly with the serogroup B-specific antibody, MASF B, confirming that all were S. flexneri. Each strain reacted strongly with the serotype 4-specific antibody, MASF IV-2, but not with the type 1-specific antibody, MASF I, suggesting that all were serotype 4. However, none of the 10 strains agglutinated with the MASF reagents in a pattern specific for subserotypes 4a and 4b or for subserotypes 1a and 1b. Since a similar pattern of reactivity had been reported for the S. flexneri strain Y400 of the provisional subserotype, 1c (4, 4a, 15) , we tested the 10 S. flexneri strains for reactivity with MASF 1c, a monoclonal antibody specific for this provisional subserotype (4a). All of these strains reacted strongly with the MASF 1c antibody (Table 2) .
Based on our results, these 10 strains belong to the provisional 1c subserotype, first described in Bangladesh (4, 15) in the late 1980s and not previously detected outside of that region. While the clinical and epidemiological significance of this observation remains unclear, our results indicate that this subserotype is not restricted to Bangladesh. We suspect that the failure to detect S. flexneri subserotype 1c in other regions may reflect both the limited use of appropriate screening methods and the rarity of this subserotype. In light of our findings, we recommend that reference laboratories performing serological analysis of S. flexneri consider expanding current screening methods to include detection of subserotype 1c, particularly for those isolates which give equivocal results. I  II  IV-2  V VI  B  Y-5 
